Structural mapping of the voltage-dependent sodium channel. Distance between the tetrodotoxin and Centruroides suffusus suffusus II beta-scorpion toxin receptors.
A 7- dimethylaminocoumarin -4-acetate fluorescent derivative of toxin II from the venom of the scorpion Centruroides suffusus suffusus (Css II) has been prepared to study the structural, conformational, and cellular properties of the beta-neurotoxin receptor site on the voltage-dependent sodium channel. The derivative retains high affinity for its receptor site on the synaptosomal sodium channel with a KD of 7 nM and site capacity of 1.5 pmol/mg of synaptosomal protein. The fluorescent toxin is very environmentally sensitive and the fluorescence emission upon binding indicates that the Css II receptor is largely hydrophobic. Binding of tetrodotoxin or batrachotoxin does not alter the spectroscopic properties of bound Css II, whereas toxin V from Leiurus quinquestriatus effects a 10-nm blue shift to a more hydrophobic environment. This is the first direct indication of conformational coupling between these separate neurotoxin receptor sites. The distance between the tetrodotoxin and Css II scorpion toxin receptors on the sodium channel was measured by fluorescence resonance energy transfer. Efficiencies were measured by both donor quenching and acceptor-sensitized emission. The distance between these two neurotoxin sites is about 34 A. The implications of these receptor locations together with other known molecular distances are discussed in terms of a molecular structure of the voltage-dependent sodium channel.